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1 
This invention relates fo oscillatory circuits 
and is especially concerned with improved meth- 
ods and means ïor stabilizing relaxation type 
oscillatory circuits against unwanted ïrequency 
variations. 5 
It is well known that the characteristics of 
many types of osclllators, and particuiarly those 
of the relaxation type are subject to changes 
arising ïrom variations in the circuit potentials, 
and also from changes in the relative positions 10 
oï the electrodes of the included electron dis- 
charge devices. It is, of course, desirable that 
the oscillation ïrequency of these circuits be 
ruade independent of such circuit changes in so 
far as is possible. It is accordingly an object 15 
of this invention to make possible improved 
multivibrator type of oscfllatory circuits in which 
frequency instabflity is reduced to a minimum. 
If is also an object of this invention to make 
possible stabllized relaxation type oscillators, the 20 
operation and frequency output of which are 
substantially unaffected by variations in the 
anode potential supply. 
It is a further object of this invention tomake 
possible multivibrator type of oscillatory circuits 
in which the effect of variations in the cut-off 
and saturation potentials caused by aging of the 
electron discharge device is effectively nulllfled. 
In accordance with the invention, in one of its 
preferred embodiments, a pair of electron dis- 
charge devices, which may take the form of 
pentode or beam-power tetrode vacuum tubes, 
are arranged with the nsual resistance-capacit- 
ance cross coupling between the anode of each 
tube and the control-grid e!ectrode of the other . 
tube to form a conventional multivibrator os- 
clllator. The biasing potential for each control- 
grid electrode is made variable with changes in 
the magnitude of the anode potential source. 
Also, it is so proportioned with respect to the an- 
ode potential supply that the voltage changes that 
are injected into the control electrode circuit of 
the oscillator substantially offset and cancel the 
effect of the voltage changes that are injected 
through the anode circuit of the oscillator, when 
the anode potential source varies in magnitude. 
In this manner, although the variations in the 
circuit potentials are not actually eliminated, 
their effects are nu!lifled. In addition, certain 
of the circuit potentials are controlled in such 
mariner that the cut-off potential and the volt- 
age drop in the saturated anode-cathode dis- 
.charge path of each tube are ruade variable, and 
each assumes a minimum value thatis near zero 
during that portion of the oscillation cycle in 55 
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which changes in ifs value would be reflected .in 
changed oscillation characteristics. 
A more complete understanding of the inven- 
tion and the manner in which the foregoing 
objects are accomplished may be obtained from 
the following description of two embodiments 
thereof, when considered in conjunction with 
the drawing, in which: 
Fig. 1 is an explanatory graph of the variations 
in potential on the control electrode of one elec- 
tron discharge device of a multivibrator. Ref- 
erence is ruade to this graph in the following 
description; 
Fig. 2 is a schematic circuit diagram oï a mul- 
tivibrator oscillator in accordance with the pres- 
ent invention which is stabilized against fre- 
quency variations arising from changes in .the 
magnitude of the anode potential supply ;: and 
Fig. 3 is a schematic circuit diagrara of a mul- 
tivibrator oscillator in accordance with the in- 
vention in which the oscillation characteristic 
is stabilized against changes arising both from  
variations in the anode potential supply and 
from variations arising through changes in the 
electron discharge devices as they age. 
In the following descriptions and in Figs. -2. and 
S of the drawing, like reference characters have 
been used to denote the same or similar cir- 
cuit elements. 
A more complete understanding of this in- 
vention may be had if if is rst noted that sev- 
eral conditions contribute to instabllity of the 
oscillation frequency in he conventional relaxa- 
tion oscillator of the multivibrator type. In 
general, the oscillation frequency is largely de- 
termined by the rime constants of the inter- 
 electrode coupllng circuits of the oscillator. To:a 
lesser, but still considerable degree, the frequency 
is also determined by the magnitude of the 
potential supply source, the load impedance, and 
the characteristics of the electron discharge rte- 
vices or tubes themselves. Of these last-namett 
factors, variations in the flrst are likely to oc- 
cur af any rime in the operating cycle, whlle 
variations in the last tend fo occur primarily 
as aging of the tube progresses. It is thought 
that these factors affect the oscillation frequency 
of the oscfllator through the variations that 
they introduce into the tube's cut-off potential 
value Eo, the magnitude of the voltage .drop 
in the anode-cathode path of the tube when if 
is saturated, and the potential at which the 
control electrode of the saturated tube tests in 
the instant belote that tube changes to. its cut- 
off condition. The interrelation of these factors, 
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and the manner in which they are controlled 
through the practice of this invention, may be 
best understood if the explanatory grid potential 
wave ferre diaEram of Fig. 1 is first considered, 
together with the multivibrator oscillator circuit 5 
of Fig. 2. 
Although in the following discussion the above- 
mentioned factors will be described as affecting 
only the potential change on control grid 
of electron discharge device |0, if will be under- 
stood that they exert exactly the saine infiuence 
on the potential of control-grid electrode 13 of 
discharge device 12. Therefore, variations in 
these factors are effective in causing varia- 
tions in the oscillation frequency through the 
control that they exert in eachof the electron 
discharge devices. 
Fig. i is a graphical representation of the 
various circuit potential differences that in- 
fluence the oscillatory period of the oscillator. 
If also forms a convenient basis for understand- 
ing how the stabilization of the oscillator against 
the effect of changes in the anode potential sup- 
ply is accomplished. In this figure, 1 indicates 
the cut-off interval of discharge device 10 (sec 
Fig. 2), which interval if is desired fo maintain 
constant E1 indicates the difference in potentia! 
between a suitable reference potential, such as 
ground, and the potential of the anode when the 
discharge device or tube I- is.saturated; E2 indi- 30 
cates the difference in potential between this 
saine reference potential and that of the control 
electrode of tube I{} just prior to the rime that 
this tube is cut off; the broken line Eco indicates 
the value of the cut-off potential of electron dis- 
charge device or tube } for the designed op- 
erating conditions Ep denotes the total potential 
difference that is available for affecting the 
momentary potential of control e!ectrode 11 and 
is numerically equal fo the negative value of 40 
the anode or plate potential source or battery 18; 
KEp denotes the potential fo which the control- 
grid electrodes are connected, and which they 
would tend fo assume if current conduction were 
not started in the electron discharge device when 
ifs control-grid elëctrode acquired a potential in 
excess of Eco and (o) indicates the actual 
ground and cathode potential. 
Referring now fo Fig. 2, the electron discharge 
devices I{} and .I 2, which may suitably be pentode 
type vacumm tubes, together with the anod9 load 
resistors I, 18; the coupling capacitors 
the grid resistors 2, 28 and the soure of anode 
potential or battery 18, constitute a conventional 
multi-vibrator oscfllator in which the control- 
grid electrodes 11 and I are connected fo a point 
of potential that is positive with respect fo the 
associated cathode electrodes. This positive 
biasing potential is secured from the movable 
arm 1 of potentiometer 8, which potentiometer 
forms a voltage dividing network across the po- 
tential source or battery 18. In accordance with 
one feature of this invention, the arm of po- 
tentiometer 3 is so positioned that a fractional 
part, KEp, of the anode supply Potential 
supplied fo the control electrodes 
through grid leak resistors 2, 2. This supplied 
potential KEp is critical, and is so proportioned 
that when added fo the cut-off potential Eo a 
combined potential value E (Fig. 1) results. 70 
Af the rime of cut-off, the potential of controi 
electrode I | becomes E volts more negative than 
ifs cut-off value Eoo. When the grid charging 
potential KEp is properly choscn, the ratio E/E 
is a constant value for varyin values of Ep. 
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The optimum value of potential KEp is secured 
by properly positioning the movable arm of po- 
tentiometer 32, and if may be recognized by the 
fact that if KEp is less than ifs optimum value, 
the frequency of oscillation varies inversely with 
an increment of potential change in anode po- 
tential source 18; that is, an increase in the po- 
tential of source  resuls in the lowering of 
the oscillation frequency. Conversely if Ep ms 
10 greater than ifs optimum value, the îrequency 
of oscillation varies directly with changes in the 
Potential of source 8. The actual value of the 
optimum grid charging potential KEp will vary 
as the circuit parameters are changed, tIow- 
15 ever, for each circuit configuration there is one 
distinct value of biasing potential KEp for which 
the ratio E/E« (Fig. 1) remains constant for 
all reasonably expectable potential choEnges in 
the anode potential supply Ep. 
20 The manner in which the proper adjustment 
of the control grid charging potential KEp ïntro- 
duces the desired compensatory effect may be 
best understood if the operation of the circuit 
(Fig. 2) is examined af a rime just prior fo and 
25 af the rime that eiectron discharge device 
changes from its saturated-cm-rent condition 
fo ifs cut-off condition. At the rime just prior 
to being cut off, discharge device 0 is saturated; 
ifs control grid I I is resting af a potential 
which may be slightly in excess of ground po- 
tential. Af the instant of cut-off, the potential 
on control electrode |1 descends E volts below 
ifs cut-off potential to a value 9 that is de- 
termined by the charge then existing across 
coupling capacitor 2 and the change in po- 
tential at the anode of the now conducting de- 
vice 12. This potential  is numerically equal 
fo the anode supply potential Ep minus the com- 
bined residual potentials E1 and E, these latter 
being the potential difference between the anode 
and cathode electrodes of the saturated device 
2 and the potential on control electrode 11 dur- 
ing the current saturation period of device 
respectively. After bein driven negatively, the 
potential on control electrode I increases as 
capacitor _2 charges until a potential of Eo is 
reached, at which rime conduction is again 
started in device 10. This potential excursion 
Ea may be evaluated as: 
E=E--E--E2--Eco 
If outrent conduction were not stoErted in de- 
vice 10 when its control e!ectïode acquired the 
potential Eco and capacitor 2 continued to 
charge, the potential on control electrode I 
would become asymptotic to the biasing potential 
KEp, as denoted by the dotted line 5. This 
wouid represent a further voltage excm-sion: 
EIfiE÷ Eco 
Therefore, as the potenLial of con/tel eleetrode 
Il rises from its most negative point or value 50 
to ifs cut-off potential Eco af poh]t 52, if follows 
the exponential condenser chaïging curve eval- 
uated as eoKE»-- (E»÷KE--E--E2) e -/T 
where T represents the rime constant of ca- 
pacitor 22 and resistor -g (Fig. 2). If eau0 is 
equated to the cut-off potential --Eco, the cut-off 
intervai  of device 10 may be evaluated as: 
[Ep( I ÷ K) -- E--E] 
h----T log (KE÷Eo) 
FYom this explanation, if will be seen that the 
eut-off interval t will remain constant notwith- 
75 _t}Ddj4ng vxiations in the anoee potential supply 



E ff:!th-resultantchanges .that are-introduced 
inoe potenialS  EI,- Eï,. and., E are. caused .tObe 
compensatory, off.if.E1, . E, andEc are caed 
' ha  zero .vaues« In th coecui, coguration 
shown in Fig. 2, the  flst or thèse condition, 
namely». ha-t "thecaed variatio in poentials 
Et E . and Eco are com-pensatory is brought about 
bFthe  proper proportioning of the control grid 
biin.-tenia  .in the mannr wich has 
be  described. I this (Fig. 2) aangemen, 
the , variations ta ae introduced into. ten- 
tias-E,. ; and. Eco-b changes in the anode 
tential supply  8m«y.or maao t be prooional. 
Iis noçnecessary, that hey be proportional; 
ïs-oy - necessry that he eect of these var- 
tio .be.compensating.in such manner tha the 
abovemenione0 logarithmi qaniy manains 
a,- cotant va.Iue Thsç componsafing, condition 
is obta-in«ble ineach .case .when the.grid biasg 
poenial  -is suiably-ch0sen. 
--the--.ccuit-rrangement of Fig. 3, increased 
ftequency, stabili is-obtaned by combing, the 
previoIy described a-rrangement:with a. further 
provement The variatio in- potentials E, 
E, . and Ec, caused ,by changes-in the-anode - 
tentat supply;, are made. compensatory through 
the.pror  choice, of the grid biasing potential 
E« while, at. the same-te the potentials E 
ad. Eo are, caused fo have a minium value dur- 
ing- that, portion otthe operating cycle of each 
etectron .dïscharge device-9 or  during which 
theF exert a controHing  influence on the oscilla- 
tion frequency Scethese4atter potentia, are 
caused te assemimum values approachg 
zero vat'le,an,y variations in çhen»wll ecessarily 
atso-be,smatI, and ,the disbing . effect of such 
variations, will  be minimized if  hot complety 
eiinated. 
In :the:circt arrangement of g. 3, like,refer- 
ence  characters are used to  denote, circuit ele « 
menthat are the  sameasor sflar to those 
shown.-in the-multivibrator circt of Fig. 2. It 
witFbe noted that theportion of the circt com- 
prising ,electron discharge devices [ and 2 is 
substantially the same as in .Fig, 2, with the ex- 
cepçion:,,that the-:screen grid-potentials .for these 
devices are,made varbleinsteadof, beig fixed 
quantities as in the femer case« As h: the former 
case- the control-grid: electrode biasing pen- 
tial -is-secured at the movable arm  of 
potentiometer 2. Each screen-grid electrode 
biased from a vaable ,voltagedividing circuit 
compising, resisto 2 8 :o.  :'.and .the:: anode-ath- 
ode.discharge . path of: an auiia eletron: dis- 
charge-device' or $, each of. which may suit- 
ably,be, a pentode,,type vacuum tube or'other suit  
able controllably variable, .impedance. element. 
e:s,reen electrode: potential for anxiliay: de 
vices .4, 6::is obtained through, a sitably 'pro- 
oned resisr 3from theanode tential 
soce,8. Thecontrol,electrodes.ï  of.these 
devicesare connected through capacitors  
t«.,the ,ades of: discharge deices  9: and 
Gid»leak..restors :4  are also ,connected:to 
these contol electrode::coecuitsan m:e:of.such 
magtude :that timecotant,circts,, which :are 
longrelative to, the :osciltation-peod of:tubes 
o [2 ,resul from tHeir combinaton :with:there 
sptive capcitors .8 
e manner in which:the mult[vibrarty 
osciHa of:Fig: 3 operates fo: chieve icreased 
fequencystability fll be:better: underood if it 
iS recalled that the saturated cuent 'conduction 
conditïoof oneoscillator tube coincides with the 
currencut-off.:condition ofthë-other:tube ad 

vice. versa-: It should atSo be ,reca-lled.thatvazi .- 
afions in. the..potential dfference Ei ,btween.the 
anode a-nd:cathode-electrodes in the saturated 
tube are. elëctive.,in4nfluencing the oscillation 
5 frequency during the.same portion of the cycle 
tha-t variations4n the, cut-offïpotential value 
are, effective, in the non-conducting: or cut-off 
tube« 
From..the. previously, describd circuit relations 
]0 it wfll be recalled that the cut-off interval: is 
evaluated 
[E»(I+K)--E--E] 
tT: logo 
1 It is, therefore, evident, that increased stability 
in the cut-offinterval t will resultif in addition 
' to.causing the variations in potentials EL E and 
Eo to be compensatory (as was described in con- 
nection vith Fig. 2). the. potentials Er and.Ec are 
 0 cause.to assume minimum values near zero during 
that portion of lthe. oscillation cycle in which 
tliey exert a controlling.influence. These..com- 
bined stabflïzing influences ari realizid in the 
raultivibrator tspe, of circuit of"lig. 3 through 
 5 the,combination of the compensating adjustment 
of the control electrode, potentials, andthe ac  
tion of/the variable impedance elements, pentodes 
, , on the screen electrode potentials of oscil- 
lator tubes ! @ |.. 
30 Both E and Eo are greatly influenced, but in 
opposed directiOns, by changes in the .magnitude 
o the .screen electrode, potential.. That is,. an in, 
crease, in this p0tental redUces the potential dif- 
ference Eï between the anode and cathoe elec- 
 trodes..of tte tube while .it is in its.saturated con- 
dition, which is desirable; but it also increases.the 
cut-off .potential Eo.. which is undesirable. Since 
Ei and Eco exiSt simultaneousl but .in diffrent 
tubes, if is possible .to reduce each to a minimum 
40 at the. saine, tïme by. properl controlling: the 
screen electrode potential, of the respective tube 
ACcozdillgly, separate screen electrode ' biasing oirr 
cuitS in.cluding variable impedance devices , 
aze provided for the. electror discharge devices | 
45 and |. When electron discharge device or tube 
|@ changes from ifs fulI conduction, to its cut-off 
conditïon, .a positive voltage, impulge is couple d 
from its anodë circuit tllroughconpling capacitor 
8 to controI electrode  of the variable imped- 
0 ance device or pontode . Thatime constantof 
capacitor 8 andresistór 4 is-large, and .this 
positive voltage impulse persists on electrode: 
for the duration of th cut-olï-interval  to lowez 
tle impedance of the disihargipath of pentod 
5.5 ,, and thereby Iower the potential of the screen 
electrodeof device-|@.. This 10wered screen elec- 
t-ode.potential reduces the cutoff potentiat Eco 
to a minimum value which may bemade to be 
zeromr thereab0uts. Any changes.in tle anod 
C0 potential supply E or in the spacing of the ele 
ments of discharge deviCe 9-which change 
. would normally tend to affect the cut-off poten- 
tïal Eo are inefectiVe in asserting a controlling 
influence since the cut-off potential hasSein re 
ç5 dueed fo zero or.near zerovalue. 
At tle. saine time. that device '   changes 
cutoff, condit0n; device    ïbecomesIully  co- 
ductfl/e, with ar attendant potential drop at .tt 
anode  ThIs potential drop is.coupled:through 
70 capacitor 9 - te: reduce .the potential of!control 
electrode. 3 oî  the :- auxiliary, pentode: $i and 
thereby, increase the.' imDedance of the ,anode 
cathode, dschargepath of this auxiliarypentode 
This increased impedance increasesthe potential 
75 on« tha screeni: electrode:, of:' deice.: || ,whlch 
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change decreases the voltage drop Et in the sat- 
urated anode-cathode discharge path oï device 
2 to a minimum value that is considerably less 
than it would be iï the screen electrode potential 
were not increased. Because oï the minimum 
value condition, the effect of variations in circuit 
potentials or structures, which variations would 
norzally influence or change the anode-cathode 
potential dfference, is elirninated or at least min- 
imized. 
The action of the auxiliary discharge devices 
34, 36 is thus seen tobe to increase the screen 
electrode potential of the saturated oscillator 
tube and thus lower the voltage drop in its anode- 
cathode discharge path, while at the same rime 
the screen electrode potential of the cut-off or 
non-conducting device is lowered and the cut-off 
potential Eco of this device is reduced fo a mini 
mum value. 
In addition to the stabilizing action of the aux- 
iliary pentodes 34, 3il, it will also be understood 
that the selecton of the optimum biasing poten- 
tial KE for the control grid electïodes Il and 
13 of devices t Il and 12 imparts a stabilizing effect 
against variations caused by changes in the mag- 
nRude of the anode potential supply . The 
correct positioning of the movable arm 31 of 
potentiometer 32 to secure this optimum biasing 
potental KE is performed in the manner previ- 
ously described in connection with Fig. 2. The 
empirical method for determining the correct 
position of this potentiometer arm may be per- 
formed as described, but the actual value of 
will usually be round tobe different in the ar- 
rangements of ïgs. 2 and 3 because of the revised 
conditions that govern the potentials Er and 
in the latter arrangement. " 
In general, the most satisfactory method of 
stabilizing the described type of oscillator ,wil! 
employ both the choice of an optimum value of 
biasing potential KE and the use of variable 
screen electrode potentials on the oscillator tubes. 
Through the combined use of these stabilizlng 
factors, an extremely high degree of frequency 
stability may be achieved. However, it should be 
appreciated that this invention is not limited to 
only the Combination of these two stabilizing fac- 
tors, since a material but lesser improvement in 
the stability of the oscillator may be secured 
through the use of only variable screen electrode 
potentials on the oscillator tubes. 
Although this invention bas been described as 
being incorporated in a specialized type of oscil- 
lator, it will be evident to those skilled in the art 
that it is not limited in its application to the 
described arrangements. Therefore, it is to be 
expected that varia.tions of this invention, which 
do not depart from its spirit and scope, will sug- 
gest themselves to those skilled in the pertinent 
art. 
What is claimed is: 
1. A stabilized multivibrator type oscillator 
comprising a flrst and a second pair of electron 
discharge devices, each of said devices compris- 
ing anode, cathode, control grid and screen grid 
electrodes, a source of positive potential resis- 
tively connected across the anode-cathode elec- 
trodes of each of said devices, a capacitive cou- 
pIing between the anode and electrode of each 
one and the control grid electrode of each other 
one of said flrst pair of devices, grid-leak resis- 
tors connected in the control grid cathode circuit 
of each of said devices, the screen grid electrode 
of each of said first pair of devices being con- 
nected to the anode-electrode of a respective Che 
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of said second pair of devices, and a capacitive 
coupling connecting the anode electrode of each 
of said first pair of discharge devices and the 
control grid electrode of the same respective one 
5 of said second pair of devices. 
2. A stabilized multivibrator type. oscillator 
comprising a pair of electron discharge devices 
each including an anode, a cathode, a control 
grid and-a screen grid electrode, a source of 
10 potential, an individuai resistive connection be- 
tween the positive terminal of said potential 
source and each of said anode and said screen 
grid electrodes, cross-couplings between the 
anode and each device and the control grid elec- 
15 trode of each other device, a grid-leak resistor 
in the control grid cathode circuit of each device, 
an individual variable impedance connected be- 
tween the negative terminal of said potential 
source and the screen grid electrode of each of 
20 said discharge devices, and means connected to 
the anode of each discharge device to control the 
magnitude of the impedance connected to the 
screen electrode of said device in inverse relation 
to the changes in potential of said anode. 
25 3. A stabilized multivibrator type oscillaçor 
comprising a pair of electron discharge devices, 
each of which includes an anode, a cathode, a 
control grid and a screen grid electrode, a source 
of potential having positive and negative termi- 
30 ha!s, a load impedance connected between said 
positive terminal and each of said anodes, a grid- 
!eak resistor connected between each control grid 
electrode and a çoint of potential positive with 
respect to said cathodes, each of which is con- 
35 nected to said negative potential terminal, a pair 
of voltage dividing circuits each connected 
weem said positive and negative terminals and 
each comprising a xed and a variable impedance 
eleïnent in series connection, each of said screen 
40 grid electrodes being connected to an intermedi- 
are point on a respective che of said divider cir- 
cuits and a coup!ing between each anode elec- 
trode and the variable impedance element con- 
nected to its conjugate screen grid electrode 
sE5 whereby the iïnpedance, of said. element .is 
changed as the potential of said anode is changed. 
4. A stabilized multivibrator type oscillator in 
accordance with claim 3 in which the impedance 
of said variable impedance element is increased 
5o as the potential of said anode is decreased and 
vice versa. 
5. A stabflized multivibrator type oscillator 
comprising a pair of electron discharge devices, 
each of which includes an anode, a cathode, a 
55 control grid and a screen grid electrode, a source 
of potential having a positive and a negative 
terminal, a load impedance connected between 
said positive terminal and each of said anodes, a 
grid-leak resistor connected between each con- 
c0 trol grid electrode and its associated cathode 
electrode, which latter is connected to said neg- 
grive potential terminal, a pair of voltage divid- 
ing circuits connected between said positive and 
said negative terminals each circuit comprising 
65 a flxed and variable impedance element in series 
connection, said variable element including the 
anode-cathode discharge path of an auxiliary 
electron discharge device which device includes 
a control grid electrode, a connection between 
ï0 each of said screen grid electrodes and an inter- 
mediate point on a respective one of said divider 
circuit, and a capacitive coupling between each 
of said anode electrodes and the control grid 
electrode of the aruxiliary discharge device that 
5 is connected toits conjugate screen grid electrode 
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whereby the potential of said auxfliary control grid and a screen grid electrode, a source of pos 
grid electrode is increased and the impedance of itive potential, means comprising a plurality of 
the auxiliary device's anode-cathode path is de- resistive connections for supplying positive po- 
creased as the potential of the connected anode tential from said source to said anode and said 
of said first-mentioned device is increased, and 5 screen grid electrodes, a direct connection from 
vice versa, said cathodes to the negative terminal of said 
6. A stabilized multivibrator type oscfllator potential source, means comprising a pair of 
comprising a pair of electron discharge devices resistive connections for supplying a lesser pos- 
each of which inc!udes an anode, a cathode and itive potential ïrom said source to each of said 
a screen grid electrode, a source of current, said 10 control grid electrodes, a pair of auxfliary elec- 
source including positive and negative terminals, tron discharge devices each of said devices com- 
a load impedance connected between said positive prising an anode, a cathode and a control grid 
terminal and each of said anodes, a connection electrode, a connection between the screen grid 
between each of said cathodes and said negative electrode of each of said first-mentioned dis- 
terminal, a grid-leak resisto connected between 15 charge devices and the anode of a respective 0ne 
each control grid electrode and its associated of said auxfliary devices, and a capacitive cou- 
cathode, a pair of voltage dividing circuits con- pling between the anode of each of said first-men- 
nected in parallel between said positive and neg- tioned devices and the control grid electrode of 
ative terminals, each of said circuits comprising the respective connected auxiliary discharge de- 
a fixed resistance and the anode-cathode path of 20 vice. 
. an auxiliary discharge device, which device in- 9. A relaxation tyPe of oscfllator comprising a 
cludes a control grid electrode, a connection be- pair of electron discharge devices each including 
tween each of said screen grid electrodes and an an anode, a cathode, a control grid, and a screen 
intermediate potential point on a respective one grid electrode, a source of positive potential, a 
of said divider circuits, a capacitive connection 25 resistive connection between each anode elec- 
between the anode-cathode circuit of each of said trode and said source, a resistive connection ho- 
pair of discharge devices and the control grid tween each screen grid electrode and said source, 
electrode of a respective one of said auxfliary dis- a capacitive coupling between the anode of each 
charge devices, whereby the impedance of the discharge device and the control grid electrode 
:anode-cathode path of said auxiliary device is 30 of the conjugate device, conductive connections 
varied in accordance with changes in the mag- between each control grid electrode and said 
nitude oï the current fiowing in the anode-cath- source of positive potential, and means for con- 
ode circuit to which its control electrode is con- trolling the potential of the screen grid electrode 
nected, of each discharge device in accordance wïth the 
7. A stabilized multivibrator type oscillator 35 current conducting state of said device, said 
comprising a pair of electron discharge devices means comprising an auxiliary electron discharge 
each including an anode, a cathode, a control device respective each of said first-mentioned de- 
grid and a screen grid electrode, anode-cathode vices, said auxfliary device having anode-cathode 
circuits including a s0m'ce of anode potential and and control grid cathode circuits, said anode- 
control grid cathode circuits therefor, cross- 40 cathode circuit being connected from the screen 
couplings between the anode-cathode circuit of grid electrode of the respective first-mentioned 
each device and the control grid cathode circuit discharge device to the negative terminal of said 
of the other device, an impedance connection be- source of positive potential, and said control grid 
tween said source and each of said screen grid cathode circuit being coupled to the anode elec- 
electrodes, and means ïor controlling the poten- 45 trode of said respective first-mentioned discharge 
tial on each of the screen grid electrodes in ac- device. 
cordance with the magnitude of the current iVIILTON E. MOHR. 
flowing in its associated anode-cathode path, said 
means comprising an auxiliary discharge device REFERENCES CITED 
respective each screen grid electrode, said auxil- 50 The following references are of record in the 
iary device including an anode, a cathode and a file of this patent: 
control grid electrode, a first cormection between FOREIGN PATENTS 
each of said screen grid electrodes and the anode 
of the respective auxiliary device, and a second Number Country Date 
connection between the anode-cathode circuit of 55 217,614 Switzerland ........ Feb. 16, 1942 
each of said lïrst-mentioned devices and the con- 563,794 Great Britain ...... Aug. 30, 1944 
trol grid cathode circuit of a respective one of OTHER REFERENCES 
said auxiliary devices. 
8. A muitivibrator type relaxation oscillator "Time Bases" by Puckle--line 19 on page 26 
comprising a pair of electron discharge devices 60 through line 6 on page 30--December 19, 1947. 
each including an anode, a cathode, a control 



